Abstract X linked hypohidrotic ectodermal dysplasia was studied in the dentition of both affected males and carrier females. Hypodontia was more severe in males than females and there were differences in the pattern of tooth absence between the sexes. Abnormal crown form, with the maximum diameter of the teeth being apically displaced, was noted particulady in the anterior teeth. Taurodontism was commonly seen radiographicaily.
mothers, the heterozygous mothers having hypodontia affecting four or more teeth. A detailed analysis of the dental anomalies does not seem to have been published. Radiographs were not reported to have been taken routinely. Clarke' examined 35 families with XHED. He found the mean number of deciduous teeth absent in affected males to be 16x4 (out of the normal 20) and the mean number of permanent teeth absent to be 23-7 (out of the normal 28, excluding third molars). Seventy-five percent of obligate carrier females had 'distinctly abnormal' permanent teeth. Radiographs were only occasionally available.
It was the aim of this study to assess the dental findings in affected males and heterozygous female members of families with XHED using 'distant examination' techniques.
Subjects, materials, and methods Thirty-four British families with XHED were identified as part of a clinical and genetic study of this disorder.' S Both males and females from these families had previously been examined by one of the present authors (AC). The District Dental Officer for each of these subjects was subsequently asked for cooperation in arranging a clinical and radiographic dental examination. Forty of the 42 approached kindly agreed. Patients were then contacted by letter explaining the nature and purpose of the investigation and enquiring of them their willingness to participate and the name of their present dental surgeon (if any). Letters were sent to 140 persons and 62 affirmative replies were received.
Either the patient's own dental surgeon or the appropriate Community Dental Service was supplied with an explanatory letter, a copy of the patient's signed consent form, details of the ethical approval, and an examination form. It was intended that, wherever possible, the special examination would form part of the patient's routine recall and the radiographs would be available for return to the practitioner. Practitioners were asked to allocate teeth examined clinically to either 'normal', 'conical/peg', or 'reduced' categories on the basis of crown form and size. For convenience, the last two groupings were subsequentlycombined byus to give asingle 'abnormal' code for data analysis. The completed examination forms and radiographs were returned by post to the authors.
The radiographs were viewed by the first two authors under standardised conditions in conjunction with the clinical record until a consensus view was reached regarding the various parameters to be recorded (fig 1) . Teeth were deemed 'present' if at least one of any tooth type was present, or if there was radiographic evidence of tooth removal, or if the general practitioner had recorded the tooth as having been previously extracted. Teeth were only classed as 'absent' if none of these criteria was met. The authors also assessed the position of the maximum mesiodistal convexity of the tooth crown, corresponding to the contact area between teeth. It was felt that if this was situated in the apical half of the crown, this feature would correspond with 'conical' anterior tooth form and 'bud-shaped'3 molar crown form. Despite repeated efforts at quantitation of taurodontism, both by the present authors and others, no single biometric method has been universally accepted.6 7 For the purposes of the present study, the authors found themselves to be consistently in agreement using a subjective assessment. One quarter of the radiographs were considered randomly again under identical conditions with no significant disagreement from the first viewing. Tooth Tooth trend towards normality more posteriorly ( fig 2G) . The vast majority ofmales showed apical displacement of the contact points in all three groups of teeth. In females the prevalence of this abnormality was less, with a greater tendency for these abnormal crown forms to be found anteriorly ( fig 2D) . The findings were similar for deciduous teeth, subject to the limitations imposed by small numbers, particularly in the females ( fig 2E) . Almost all male first and second molars were categorised as taurodont. teeth were less often affected, with the prevalence of taurodontism falling from first to third molars ( fig  2F) . The radiographs showed a number of additional findings previously unreported in association with XHED. These included a supernumerary lower incisor tooth in a female; two females and one male with 'talon cusps' ( Silverman and Ackerman9 showed that, where there was hypodontia, 80% of affected subjects had one or two missing teeth and only 5% had five or more missing teeth. The present findings of a mean of 23-7 missing teeth in affected males recorded using 'distant examination techniques' is almost identical to the previous clinical findings of one of the authors.' It was interesting to note that there was a substantial inter-and intrafamilial variation in the number of teeth absent, the latter varying from 0 to 28 in the same pedigree. ' The mean number of missing teeth in carrier females in the present study was four; 15% had no missing teeth, 20% had one or two missing, and 35% of the sample had five or more teeth absent. These proportions are markedly different from those reported for the general population.8 9 The pattern of hypodontia seen in the affected males resembles that reported by Nakata et a12 and Hypodontia in carrier females in the present study was different from that in males firstly in severity and secondly in the pattern of tooth absence, resembling that reported by Schulze'2 in severe, non-specific hypodontia. This was most noticeable in the case of first premolars which were relatively protected in females but almost universally absent in males. This finding was mirrored by the frequent absence of deciduous predecessors of the first premolars in the males. We do not know whether the deciduous second molar is correspondingly absent in females, but intend to conduct a longitudinal study to clarify this point.
Results

DECIDUOUS TOOTH HYPODONTIA
On examination the mean number of teeth in the deciduous dentition of 41 affected males was 3-6. The teeth were typically peg shaped or conical and abnormal molar crown forms were also noted.' Both the clinical and radiographic examination showed a relative 'protection' of deciduous canines and second molars in males, contrasting with the high rate of hypodontia in the upper deciduous incisors and mirroring the findings in the permanent dentition.
The deciduous teeth of three obligate carriers of XHED were examined in childhood. 1 Two 5 year old girls had spacing resulting from microdontia especially affecting the incisors and canines. One 8 year old girl had no maxillary central incisors and the mandibular central incisors were peg shaped. Seven of the 16 adult obligate carrier females who could clearly remember their deciduous teeth described them as having been abnormal, with missing, peg shaped, or small teeth. In total, the deciduous teeth were abnormal in 10 out of 19 obligate carriers. Brook8 has described hypodontia in the female deciduous dentition as being very rare (0-1 to 0 9% in 20 000 children) and Sofaer" suggested that this would be a useful feature for the screening of females for possible carrier status for XHED. In this study, insufficient females were examined in the deciduous or mixed dentition stages to allow comment on this proposal.
CROWN FORM
The heterozygous females showed a tendency for the more abnormal crown forms to be present in the anterior teeth. It remains to be seen whether this finding is an expression of the carrier state of XHED or whether it is a more general feature of the female dentition. It may be that the clinical assessment of altered crown form is more easily made anteriorly than posteriorly. been studied clinically.' Ten of these had apparently normal dentition; four had two missing teeth (of whom three had further dental features ofXHED), 15 had more than two absent teeth, and six had other dental anomalies such as microdontia or conical teeth or both without hypodontia. Dental radiography will be of value in the investigation of the first of these groups to clarify their possible carrier status.
We are very grateful to the patients who took part in this study, and to the many dental practitioners who gave freely of their clinical time and radiographic facilities. It is obvious that without their help this study would never have been possible. Our thanks also go to Karen Ball and Lynette James who coped with the considerable secretarial demands of the study. 
